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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) the hydrolyzate of a compound expressed with the following general formula (1) and 
its partial condensate, or either — R1nSi(OR2)4~n (1) 

(You may differ, even if R1 and R2 are the same, and a univalent organic radical is shown, 
respectively, and n expresses the integer of 0-2.) 

(B) The constituent for porous membrane formation characterized by containing the polymer 
which comes to carry out the polymerization of the monomer containing metal chelate compound 

(C) acrylic ester and methacrylic ester, or either. 

[Claim 2] (C) The constituent for porous membrane formation according to claim 1 characterized 
by the polymer which is a component having an alkoxy silyl radical. 

[Claim 3] The compound, R1nSi(OR2)4~n which are expressed with the following general formula 
(1) under existence of the polymer which comes to carry out the polymerization of the monomer 
containing acrylic ester and methacrylic ester, or either, and has an alkoxy silyl radical (1) 
(You may differ, even if R1 and R2 are the same, and a univalent organic radical is shown, 
respectively, and n expresses the integer of 0~2.) And the manufacture approach of the 
constituent for porous membrane formation characterized by making metal chelate compound 
react. 

[Claim 4] The formation approach of the porous membrane characterized by applying a 
constituent according to claim 1 to a substrate, and heating it. 

[Claim 5] Porous membrane which comes to harden a constituent according to claim 1. 



[Translation done.] 
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* NOTICES * ^ ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Field of the Invention] This invention relates to the manufacture approach of the porous 
membrane which hardens the constituent for porous membrane formation and this constituent 
excellent in a dielectric constant property, adhesion, the homogeneity of a paint film, etc., and is 
obtained in more detail about the constituent for porous membrane formation. 



TECHNICAL FIELD 



[Translation done.] 
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English Translation of JP, 2000-038509, A 
* NOTICES * 

1. This document has been translated by computer using translation software, PAT-Transer V7 
produced by Cross Language Inc. So the translation may not reflect the original precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



[Prior Art] 

As insulating film between the strata in semiconductor elements, silica (Si02) membranes formed 
with a vacuum process such as CVD methods are overused conventionally. And in late years 
insulating film of application type to be based on a hydrolysis product of tetra Arco xylan as referred 
to as an SOG (SpinonGlass) membrane became use for the purpose of forming insulating film 
between the uniform strata. In addition, with high integrations such as semiconductor elements, 
insulating film between the strata of a low dielectric constant to be based on Japan Organo poly 
siloxane as referred to as organic SOG is developed. However, with further high integrations such 
as semiconductor elements, electrically insulative between superior conductors is required, it 
wanted to be done, and it depended, and insulating film materials between the strata of a low 
dielectric constant became demand. 

[0003] 

Thus, at Japanese Patent Laid-Open No. 6-181201 bulletin, an application type composition for 
insulating film formation of a low dielectric constant is disclosed as insulating film materials 
between the strata more. Water absorptivity is low, and there is an application type composition to 
suffer from for the purpose of providing insulating film of the semiconductor device which was able 
to be superior to crack characteristics resistance, number average molecular weight 500 that 
condensation polymerization can put the organic silicide that, at a minimum, at a minimum, one 
has the Arco Kishi basis in organometallic including one kind of element and a molecule chosen by 
titanium, zirconium, niobium and Ta in the constitution, and it is is an insulating film formation 
business application type composition to be based on Orry sesame - of the above. However, it was 
more than 3.0, and the dielectric constant of insulating film materials between the conventional 
organic system layer was insufficient for high integration. 

[0004] 

The object of the present invention is to provide a composition for many rigid membrane formation 
which a dielectric constant characteristic was improved, and was superior in balance such as 
coherency s as opposed to the groundwork, a formation method of the quality of many bores 
membrane where the composition was used as and a quality of many bores membrane. The 
present invention is explained in detail as follows. 

[0005] 

The present invention, 
(A) 
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Hydrolysate of a compound presented in the following general formula (1) and the partial 
condensate or either RlnSi (OR2) 4-n (1), (it is same, and it may be different, and Rl and R2 show 
organic group of 1 value respectively n presents 0-2 integers.) 



A quality of many bores membrane provided by a quality of many bores membrane formation 
business composition, production method of the composition, production method of a membrane 
including what the composition is applied to a board, and is heated to characterized by a thing 
including a polymer ("an acrylic system polymer" is said as follows) it polymerizes in an acrylic ester 
and methacrylic acid ester or a monomer including either, and to become and the production 
method is provided. 

[0006] 

It is an ingredient (A) 

An alkyl group, an aryl group, allyl group, the if ] ) i/i/)}/ basis can be nominated for organic 
group of 1 value in the general formula (1). Here, methyl radical, an ethyl group, a propyl group, 
butyl are nominated for an alkyl group, preferably it is carbon equation 1 to 5, and these alkyl 
groups may diverge with form of chain , even more particularly, hydrogen atoms may be substituted 
fluorine atoms for. Phenyl, naphthyl radical can be nominated for an aryl group in a general 
formula (1). In addition, it is preferable for n to use a thing of 1 or 2 in a general formula (1). As 
an operative example of alkyl Arco Kishi bletilla expressed in a general formula (1), it is a methyl 
trimethoxy bletilla, a methyl triethoxy bletilla, a methyl bird -n- propoxy bletilla, h U -f V Zf 

D^+yy7 >, a methyl bird -n- butoxy bletilla, a methyl bird -sec- butoxy bletilla, a methyl bird 
-tert- butoxy bletilla, a methyl bird phenoxy bletilla, an ethyl bird methoxy bletilla, an ethyl bird 
ethoxy bletilla, an ethyl bird -n- propoxy bletilla, X^JP h U^f V7 P P^ + '>> / 7>, an ethyl bird -n- 
butoxy bletilla, an ethyl bird -sec- butoxy bletilla, an ethyl bird -tert- butoxy bletilla, an ethyl bird 
phenoxy bletilla, a n- propyl bird methoxy bletilla, a n- propyl bird ethoxy bletilla, a n- propyl bird 
-n- propoxy bletilla, n- ^fu h U *i V ZfU ^^zy zs V >, a n- propyl bird -n- butoxy bletilla, a n- 
propyl bird -sec- butoxy bletilla, a n- propyl bird -tert- butoxy bletilla, a n- propyl bird phenoxy 
bletilla, an isopropyl bird methoxy bletilla, an isopropyl bird ethoxy bletilla, an isopropyl bird -n- 
propoxy bletilla, -f V ~?U hf )]/ h U *f V yD#^yy7>, an isopropyl A tri-n- butoxy bletilla, an 
isopropyl bird -sec- butoxy bletilla, an isopropyl bird -tert- butoxy bletilla, an isopropyl bird phenoxy 
bletilla, a n- butyl trimethoxy bletilla, a n- butyl bird ethoxy bletilla, a n- butyl bird -n- propoxy 
bletilla, n- ^f^)V h 1 J -f V ^D^^yy :7 >, a n- butyl bird -n- butoxy bletilla, a n- butyl bird -sec- 
butoxy bletilla, a n- butyl bird -tert- butoxy bletilla, a n- butyl bird phenoxy bletilla, a sec- butyl bird 
methoxy bletilla, sec- spots Louis Soto Rie Japanese crested ibis ti bletilla, a sec- butyl bird -n- 
propoxy bletilla, sec- ^f^)]/ h U -f V Zfuifi^rz/z/y >, a sec- butyl bird -n- butoxy bletilla, a sec- 
butyl bird -sec- butoxy bletilla, a sec- butyl bird -tert- butoxy bletilla, a sec- butyl bird phenoxy 
bletilla, a tert- butyl bird methoxy bletilla, a tert- butyl bird ethoxy bletilla, a tert- y*^)V h -n- 
propoxy bletilla, tert- Zf^)V h U-f V^D^ + yy^^ a tert- butyl bird -n- butoxy bletilla, a tert- 



(B) Metal chelate 
(C) 
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butyl bird -sec- butoxy bletilla, 

tert- butyl tri-tert- butoxy bletilla, tert- butyl bird phenoxy bletilla, phenyl bird methoxy bletilla, 
phenyl bird ethoxy bletilla, phenyl bird -n- propoxy bletilla, 7x^j^U'f V7 P D#4 1 yy7>, 
phenyl bird -n- butoxy bletilla, phenyl tri-sec- butoxy bletilla, phenyl bird -tert- butoxy bletilla, 
phenyl bird phenoxy bletilla, dimethyl dimethoxy bletilla, dimethyl diethoxy bletilla, dimethyl di-n- 
propoxy bletilla, y ^ ? Jl/ y V 7" □ # + v ^ 7 >, dimethyl di-n- butoxy bletilla, dimethyl di-sec- 
butoxy bletilla, dimethyl di-tert- butoxy bletilla, dimethyl diphenoxy bletilla, diethyl dimethoxy 
bletilla, diethyl diethoxy bletilla, diethyl di-n- propoxy bletilla, yX^y>fy^D^yy7>, 
diethyl di-n- butoxy bletilla, diethyl di-sec- butoxy bletilla, diethyl di-tert- butoxy bletilla, diethyl 
diphenoxy bletilla, di-n- propyl dimethoxy bletilla, di-n- propyl diethoxy bletilla, di-n- propyl di-n- 
propoxy bletilla, di-n- MfrV-i V ^D^yy^^ 

Di-n- propyl di-n- butoxy bletilla, di-n- propyl di-sec- butoxy bletilla, di-n- propyl di-tert- butoxy 
bletilla, di-n- propyl diphenoxy bletilla, diisopropyl dimethoxy bletilla, diisopropyl diethoxy bletilla, 
diisopropyl di-n- propoxy bletilla, V"i V ~?U \L)]/i/^ V ZfUijUrz/z/ 5 >, diisopropyl di-n- butoxy 
bletilla, diisopropyl di-sec- butoxy bletilla, diisopropyl di-tert- butoxy bletilla, diisopropyl diphenoxy 
bletilla, di-n- butyl dimethoxy bletilla, di-n- butyl diethoxy bletilla, di-n- butyl di-n- propoxy bletilla, 
di-n- ^^JVz/'f yyp4? + yy7>, di-n- butyl di-n- butoxy bletilla, di-n- butyl di-sec- butoxy 
bletilla, di-n- butyl di-tert- butoxy bletilla, di-n- butyl diphenoxy bletilla, di-sec- butyl dimethoxy 
bletilla, di-sec- butyl diethoxy bletilla, di-sec- butyl di-n- propoxy bletilla, di-sec- ^/^Jl/SM VZfU 
jfi^rz/i/^? >, di-sec- butyl di-n- butoxy bletilla, di-sec- butyl di-sec- butoxy bletilla, di-sec 

One kind or two kinds of above such as a di-sec- butyl di-tert- butoxy bletilla, a di-sec- butyl 
diphenoxy bletilla, a di-tert- butyl dimethoxy bletilla, a di-tert- butyl diethoxy bletilla, a di-tert- 
butyl di-n- propoxy bletilla, di-tert- ^J^I/SM V yD^+yy^ >, a di-tert- butyl di-n- butoxy 
bletilla, a di-tert- butyl di-sec- butoxy bletilla, a di-tert- butyl di-tert- butoxy bletilla, a di-tert- butyl 
diphenoxy bletilla, a diphenyl dimethoxy bletilla, a diphenyl di- ethoxy bletilla, a diphenyl di-n- 
propoxy bletilla, z/7 x.^JVzy^i V Zfu^^ri/ i/v >, a diphenyl di-n- butoxy bletilla, a diphenyl 
di-sec- butoxy bletilla, a diphenyl di-tert- butoxy bletilla, a diphenyl diphenoxy bletilla, a divinyl 
trimethoxy bletilla, a r - Amino propyl trimethoxy bletilla, a r - Amino propyl bird ethoxy 
bletilla, r - ^/U y F + y t> h U ^ h*y y 7 >, r - ifV *s H + k!Jl/ h Ux h^z/ 
5 >, a r - trifluoropropyl trimethoxy bletilla, a r - bird fluoropropyl bird ethoxy bletilla is given. 



In a composition for membrane formation of the present invention, preferred at the point where it 
is particularly desirable to use alkyl bird Arco Kishi bletilla of n =1 among compounds presented in 
the general formula (1), and, even more particularly, it is desirable to use a methyl bird methoxy 
bletilla, a methyl bird ethoxy bletilla, a phenyl bird methoxy bletilla and a phenyl bird ethoxy 
bletilla, and, even more particularly, the quality of many bores membrane formation business 
composition which it depends to use a methyl bird methoxy bletilla and a methyl bird ethoxy 
bletilla more than 70 mol % of all alkyl Arco Kishi bletilla, and can form heat resistance and 
balanced hardening thing of low dielectric sex is provided. In addition, (A) it is preferable to be 



[0007] 
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500-100000 with polystyrene conversion weight average molecular weight when it is partial 
condensate of the compound which an ingredient is shown to in a general formula (1). 
[0008] 

It is an ingredient (B) 

A compound presented in the following general formula (2) can be nominated for the metal chelate 
which can be used with the present invention. 
R3tM (OR4) s-t (2) 

(as for R3, as for chelating agent, M, metal atom, R4 show an aryl group of alkyl group of carbon 
equation 2 to 5 or carbon equation 6 to 20, as for s, atomic value of metal M, t one or more present 
the number of s.) In R3 of a general formula (2), acetyl acetone, acetoacetic acid ethyl can be 
nominated for a chelating agent. In R4 of a general formula (2), methyl radical, an ethyl group, a 
propyl group, butyl are nominated for an alkyl group, preferably it is carbon equation 1 to 5, and 
these alkyl groups may diverge with form of chain , even more particularly, hydrogen atoms may be 
substituted fluorine atoms for. Phenyl, naphthyl radical can be nominated for an aryl group in R4 
of a general formula (2). As for M of a general formula (2), titanium, zirconium, aluminum, tin, 
antimony, niobium, Ta, lead are given, but it is preferable for M to be titanium or zirconium among 
these. The ethoxy thing {7^Z^)\/7 J \Z b~3~ — h) titanium that M is titanium or zirconium (B) 
trifor an operative example of an ingredient, tri-n- propoxy thing (T'fe'5 1 )\/7'\Z b^~ — b) titanium, 

h iJ^fVyD**y • (T-b^UT-fe h^— h) titanium, tri-n- butoxy thing {7±L^)V7 J \L 

b) titanium, tri-sec- butoxy thing (7iz^>>l/7iz b^ — b) titanium, tri-tert- butoxy thing (Tiz^Jl' 
7^Z b*3~ — h) titanium, diethoxy screw (7 "iz^ )V7 *tz b~)~ — b) titanium, di-n- propoxy screw (7~fe 
^;i/T"fe bj~ — b) titanium, 5M V ^D^^rv- ' (7^^)17^ b) titanium, di-n- butoxy 

screw (7 )V7 ~\L b — b) titanium, di-sec- butoxy screw (7 ^Z^ )V7 iz h i~ — b) titanium, 
di-tert- butoxy screw (7 w iz^)]/7'iz b*3~ — b) titanium, monoethoxy tris (7 ^Z^ )V7 iz b*3~ — b) 
titanium, mono-n- propoxy tris (7iz3^;l/7iZ bj~— b) titanium, =£.J<iV ^D^ + v • KU 7, (7iZ 
^)]/7^1 h^— h) titanium, mono-n- butoxy tris (7^Z^ L J]/7 , iZ b*3~~- b) titanium, 

Thing -sec- butoxy tris CTiz^JUTiZ bj— b) titanium, thing -tert- butoxy tris (7 iZ"? )V7 "fe bi~ 
— b) titanium, tetrakiss {7^Z^)V7^Z b~j— b) titanium, triethoxy thing (2LJ~)V7 J \Z hTizx— 

h) titanium, tri-n- propoxy thing (X^ J]/ 7 iz h7tr- b) titanium, h U -f V ^UHfr^ris • J (X 
f-)V7^Z b 7^Z^r~- b) titanium, tri-n- butoxy thing (J^^)]/7iZ b 7^Zy u ^ b) titanium, tri-sec- 
butoxy thing (X^l'T'tZ b TiZ'T"— b) titanium, tri-tert- butoxy thing h7tr~h) 
titanium, diethoxy screw (X^^TiZ h Tizir — h) titanium, di-n- propoxy screw (JL^)V7^Z b7^Z 
J— b) titanium, y^f yyD/^+y • t:X (X"9^Jl/7""tZ b7 J \Z^r— b) titanium, di-n- butoxy screw 
(X5^U7*fe h TiZT - — b) titanium, di-sec- butoxy screw (X^^TiZ h 7iZ:r — b) titanium, di-tert- 
butoxy screw, (X^^TiZ h7"iZ:r — b) titanium, monoethoxy tris (X^jl/Tiz b7~iZ:r — b) 
titanium, mono-n- propoxy tris (X^Jl/TiZ h 71z:r— b) titanium, 

ty^V^P^y • h'JX (X5^7-tZ hT-tx— b) titanium, thing -n- butoxy tris (X^Jl/7-fe 

h7iZ:r— b) titanium, thing -sec- butoxy tris (X:F*;l/7iZ h 7~\Z : 7~~- b) titanium, thing -tert- 
butoxy tris (X^jHTiz h71zx~ b) titanium, tetrakiss (X^JUT-tr H7iZ7^ — b) titanium, 
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mono(7-fe^JU7-te b^— b) tris (X^Jl^lz h7tr- b) titanium, screw (7±^JV7±. bj~— b) 
screw (X^;WTiZ b7izx— b) titanium, tris (7~tz^;i/7-tz b^— b) thing (X^Jl^-tz h7izx~ 
b) titanium, equal 0) titanium chelate, Triethoxy thing {7^L^ L )V7^L h:J~— b) zirconium, tri-n- 
propoxy thing(7-t^;l/yiz hi— b) zirconium, h U-f V^P^y • ^7 (T-fe^;l-7-fe h:J— h) 
zirconium, tri-n- butoxy thing (7 iz^ )V7 iZ h) zirconium, tri-sec- butoxy thing (7^L3 m )V7^L 

h^"— b) zirconium, tri-tert- butoxy thing (7iZ^JU7iZ h^"— b) zirconium, diethoxy screw (7iz 
^ L )U7'iL h^"— h) zirconium, di-n- propoxy screw (7iL^ L )]/7il h:J~— h) zirconium, V^O^ 
^rzs • blX ^"tZ^Jl^iZ b) zirconium, di-n- butoxy screw (7"tZ:f*Jl/7iZ h:J"— b) zirconium, 

di-sec- butoxy screw {7'\zJ')V7^L bi^ — b) zirconium, di-tert- butoxy screw (7~tz^>)l/7~tz bj~ — 
b) zirconium, monoethoxy tris (7 )V7 h^*— h) zirconium, mono-n- propoxy tris (Tizi^JHF 
izh^—b) zirconium, V yD/S^y • h'JX {7^Z^ L )V7 J \l h^"— b) zirconium, mono-n- 

butoxy tris (TiZ^^Til h:J~— b) zirconium, 
Thing -sec- butoxy tris (Til^^TiZ h^"— b) zirconium, thing -tert- butoxy tris (TiZ^"^7iZ h 
b) zirconium, tetrakiss (TiZ^^l/TiZ h^"— b) zirconium, triethoxy thing (X:fJI/7iZ h7iZ:r 

— b) zirconium, tri-n- propoxy thing (X^J L )]/7il b7"tZ'7 : * — b) zirconium, h 1 J -f V Zfu^^zy • ^ 
7 (X"5^l/7iz h 7iZ:r — h) zirconium, tri-n- butoxy thing (X^Jl^TiZ h 7 tr^ h) zirconium, 
tri-sec- butoxy thing (X^;i/7iZ h 7iZ:r— h) zirconium, tri-tert- butoxy thing (X^^7iz h 7"iZ:r 

— h) zirconium, diethoxy screw (X^JU7iZ h7"tZ7 = * w " h) zirconium, di-n- propoxy screw (JL^)]/7 
~tz h 7~tZT~ — b) zirconium, y-f V ^D^^y • tlX (X*3 L )V7 J \Z b 7"tZ:r~~ h) zirconium, di-n- 
butoxy screw (X5^^7iz h7*fe:r — h) zirconium, di-sec- butoxy screw (X-5^P7iz h7iz5r— h) 
zirconium, di-tert- butoxy screw (X^Jl^iZ h7"tZ7 = *— h) zirconium, monoethoxy tris (X5 L Jl/7"tZ 
h 7iZ^— h) zirconium, 

One kind or two kinds of above such as thing -n- propoxy tris (X^Jl/7'tZ h 7"tZ , T" — b) zirconium, 
t/^f Vyo#^^> • h U X (X^JW7-fe h7-tz^— h) zirconium, thing -n- butoxy tris (X^Jl^iZ 

b7iZ:r~b) zirconium, thing -sec- butoxy tris (X^Jl^7iZ h 7"iZ'7 L — h) zirconium, mono-tert- 
butoxy tris (X5^7iz h 7iZ :r — b) zirconium, tetrakiss (X"5P;i/7iZ h 7~iZ^— b) zirconium, 
mono(7iZ^;i/7iZ h^— h) tris (X^;i/7iz h7iz^~ h) zirconium* screw (7iz^;l^71z b^— b) 
screw (X5=-;i/7iZ h7iz^— h) zirconium, tris (7iz^;i/7iz h^— h) thing (X^J]/7iZ h7tf- 

b) zirconium, equal (D zirconium chelate is given. 

[0009] 

For metal chelate, a compound of particularly the following structure is preferable. 

It is 4-tTi (CH3COCH2COCH3) t (CH3 (CH3) HCO) 4-tTi (CH3COCH2COOC2H5) t (C4H90) 4-tTi 
(CH3COCH2COCH3) t (C4H90) 4-tTi (CH3COCH2COOC2H5) t (C2H5 (CH3) CO) 4-tTi 
(CH3COCH2COCH3) t (C2H5 (CH3) CO) 4-tTi (CH3COCH2COOC2H5) t (CH3 (CH3) HCO) 4-tZr 
(CH3COCH2COCH3) t (CH3 (CH3) HCO) 4-tZr (CH3COCH2COOC2H5) t (C4H90) 4-tZr 
(CH3COCH2COCH3) t (C4H90) 4-tZr (CH3COCH2COOC2H5) t (C2H5 (CH3) CO) 4-tZr 
(CH3COCH2COCH3) t (C2H5 (CH3) CO) 4-tZr (CH3COCH2COOC2H5) t (CH3 (CH3) HCO) 

[0010] 

In addition, preferably 0.5 - 200mmol depends, and preferably, for hydrolysate of the alkyl Arco 
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xylan that quantity of use of chelate presented in a general formula (2) is presented in a general 
formula (1) that is an ingredient (A) and the part condensate lOOg (solid body conversion), 0.5 - 
300mmol is usually a value in a range of 1 - lOOmmol. 
[0011] 

If quantity of use of metal chelate presented in a general formula (2) is a price in a range of 0.5 - 
300mmol, cured coating depthwise becomes uniform, and the reason is because it is low, and a 
dielectric constant of, in addition, cured coating can be done. In the whole composition for quality 
of many bores membrane formation of the present invention, it is desirable that there is metal 
chelate in the (A) ingredient and an ingredient to be described below (C) and a responded state. 

[0012] 

It is an ingredient (C) 

For the acrylic ester which constructs an acrylic system polymer in the present invention and 
methacrylic acid ester, aery he acid alkyl ester, alkyl methacrylate ester, acrylic acid Arco Kishi alkyl 
ester, alkyl methacrylate ester, methacrylic acid Arco Kishi alkyl ester can be given. As acrylic 
acid alkyl ester, methacrylic acid methoxy methyl, methacrylic acid ethoxy ethyl can be given for 
acrylic acid methoxy methyl, acrylic acid ethoxy ethyl, methacrylic acid Arco Kishi alkyl ester for 
methyl methacrylate, methacrylic acid ethyl, methacrylic acid n- propyl, methacrylic acid isopropyl, 
methacrylic acid n- butyl, methacrylic acid isobutyl, methacrylic acid butyl, methacrylic acid pentyl, 
alkyl ester of carbon equation 1 to 6s such as methacrylic acid hexyl, acrylic acid Arco Kishi alkyl 
ester as acrylic acid methyl, acrylic acid ethyl, acrylic acid n- propyl, an acrylic acid isopropyl, 
acrylic acid n- butyl, acrylic acid isobutyl, acrylic acid pentyl, alkyl ester of carbon equation 1 to 6s 
such as acrylic acid hexyl, alkyl methacrylate ester. In these, it is preferable to use alkyl 
methacrylate ester, and it is particularly desirable to use methacrylic acid ethyl, methacrylic acid 
isobutyl. 

[0013] 

In the present invention, as for the acrylic system polymer, interpolymerization assumes a 
monomer having the Arco Kishi Cyril basis to the monomer, and it is preferable to become. Three 
methacrylic acid - (trimethoxy Cyril) propyl, three methacrylic acid - (triethoxy Cyril) propyl, three 
methacrylic acid - [bird (methoxy ethoxy) Cyril] propyl, three methacrylic acid - (methyl dimethoxy 
Cyril) propyl, three methacrylic acid - (methyl diethoxy Cyril) propyl can be nominated for a 
monomer having the Arco Kishi sill basis. 0.5-10 mol %, is preferable, and a monomer having the 
Arco Kishi Cyril basis is usually included at the rate of 1-7 mol % by all monomers comprising an 
acrylic system polymer. As for the acrylic system polymer, interpolymerization less than 40 mol % 
may do the acrylic ester, methacrylic acid ester and Radhi Cal polymerizable monomers except a 
monomer having the Arco Kishi Cyril basis in the present invention. For Radhi Cal polymerizable 
monomers, aromatic compounds such as acrylic acid, unsaturation carboxylic acid such as 
methacrylic acid, N, N- dimethyl acrylic amide, N, unsaturation amide such as N- dimethyl 
methacrylamide, unsaturation nitriles such as acrylonitrile, unsaturation ketones such as methyl 
vinyl ketones, styrene, □ - methyl styrene can be given. In the present invention, preferably 
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polystyrene conversion number average molecular weight 1000-100000 of an acrylic system 
polymer are 1000-20000. Quantity of use of an ingredient is 5-100 normal percents by weight as 
against an ingredient (A) (C). In addition, here, an ingredient converts into the thing which an 
ingredient completely condensed (A) (A). Use ratio 5 of an ingredient is under percent by weight 
(C), and an effect to lower a dielectric constant is small, and strength of a machine falls in more 
than 100 percents by weight. In a composition for quality of many bores membrane formation of 
the present invention, preferred there being one part of an ingredient or all in a case having the 
hydrolysis characteristics basis such as the Arco Kishi Cyril bases by the end of a composition in the 
(A) ingredient and (B) an ingredient or either and a responded state an ingredient (C) (C). 
It is an ingredient (D) 

According to the present invention, the (A) - (C) ingredient is usually dissolved in an organic 
solvent, and it is used. An organic solvent of under 250 degrees Celsius is preferable, and, as for 
the organic solvent used with the present invention, the boiling point gives the combinations that or 
two kinds are more than one kind alone such as carboxylate ester system solvents such as methanol, 
ethanol, alcohol such as isopropanol, polyol such as ethylene glycols, ethylene glycol monomethyl 
ether, ethylene glycol thing butyl ether, diethylene glycol thing ethyl ether, a diethylene glycol 
diethyl ether, propylene glycol thing propyl ether, glycols ether solvents such as dipropylene glycol 
thing ethyl ether, ethylene glycol monomethyl ether acetate, diethylene glycol thing butyl ether 
acetate, ethylene glycol diacetate, glycols acetate ether solvents such as propylene glycol methyl 
ether acetate, N, N dimethyl acetamide, N, a N- dimethylformamide, amide system solvents such as 
N- methyl -2 - pyrrolidones, acetone, a methyl ethyl ketone, a methyl isobutyl ketone, acetyl acetone, 
a methyl amyl ketone, ketone system solvents such as cyclohexanone, lactic acid ethyl, a methoxy 
methyl propionate, an ethoxy ethyl propionate concretely Things are had. 

[0014] 

In addition, to be able to be superior to application characteristics when propylene glycol methyl 
ether acetate, a methyl amyl ketone, lactic acid ethyl, a methoxy methyl propionate, an ethoxy ethyl 
propionate, propylene glycol monoalkyl ether are used in the present invention as a solvent, 
particularly preferred using these solvents. Quantity of use of an organic solvent of under boiling 
point 250 degrees Celsius has an ingredient in the range of an ingredient and (C) 0.3-25 double 
quantity (weight) of quantity of grand total of an ingredient in the present invention (B) (A). 

[0015] 

In the present invention, a hardening catalyst can be used besides the (A) - (D) ingredient. As a 
hardening catalyst, it is alkali metal salts such as naphthenic acid, octyl acid, nitrous acid, 
sulfurous acid, Armin acid, carbonic acid: Alkaline compounds such as sodium hydroxide, a 
potassium hydroxide, Acid compounds such as an alkyl titanic acid, phosphoric acid, p- toluene 
sulfonic acid, phthalic acid, Various denaturation amine used as amine and hardening agents of 
epoxy resin such as ethylenediamine, 1,6- / \+yl/>y7i>, diethylene triamine, triethylene 
teth Ramin, tetraethylene pen tamein, a piperidine, piperazine, m- phenylene diamines, p- 
phenylene diamines, ethanolamine, triethylamine, a N- methylmorpholine, Amino group 
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component bletilla compounds such as three - Amino propyl bird ethoxy bletillas, three - (two - 
aminoethyl Amino) propyl trimethoxy bletilla, three - (two - aminoethyl Amino) propyl dimethoxy 
methyl bletillas, three - anilino propyl trimethoxy bletilla, A carboxylic acid type existence machine 
tin compound such as (C4H9)2Sn(OCOCllH23)2, (C4H9)2Sn(OCOCH=CHCOOCH3)2, 
(C4H9)2Sn(OCOCH=CHCOOC4H9)2, (C8Hl7)2Sn(OCOCllH23)2, 
(C8H17)2Sn(OCOCH=CHCOOCH3)2, (C8H17)2Sn(OCOCH=CHCOOC4H9)2, 
(C8H17)2Sn(OCOCH=CHCOOC8H17)2, Sn(OCOC8Hl7)2, (C4H9)2Sn(SCH2COO)2, 

(C4H9)2Sn(SCH2COOC8H17)2, (C8H17)2Sn(SCH2COO)2, (C8H17)2Sn(SCH2CH2COO)2, 
(C8H17)2Sn(SCH2COOCH2CH20COCH2S)2, 

(C8H17)2Sn(SCH2COOCH2CH2CH2CH20COCH2S)2, (C8Hl7)2Sn(SCH2COOC8H17)2, 
(C8H17)2Sn(SCH2COOCl2H25)2, 
[0016] 

An equal (D mercaptide type organotin compound, (C4H9)2Sn=S, (C8H17)2Sn=S, 

[0017] 

[0018] 

An equal (D 7s)l7>{ H type organotin compound, (C4H9)2Sn=0, oxide type organotin oxides 
such as (C8Hl7)2Sn=0 and organotin compounds such as reaction products with ester compounds 
such as an ethyl silicate, a maleic acid dimethyl, maleic acid diethyl, phthalic acid dioctyl can be 
given. 

[0019] 

A composition for quality of many bores membrane formation of the present invention dissolves a 
compound presented in the general formula (1), a compound presented in the general formula (2) 
and an acrylic system polymer in a solvent, it can be produced by what water is added in the 
solution, and is reacted. Preferred, per basis 1 mol presented in R20- which the compound that 
quantity of use of water is presented in the general formula (1) has here, 0.3-1.2 mol are 0.3-0.6 mol. 
If quantity of water to add is a price in a range of 0.3-1.2 mol, there is not the fear that uniformity of 
coating deteriorates, and the reason is because there is little fear that save stability of a quality of 
many bores membrane formation business composition falls again. At first a composition of the 
present invention is applied to a board a composition for quality of many bores membrane formation 
of the present invention is used, and to form a membrane, coating is formed. A semiconductor, 
glass, ceramics, metal are nominated for the board which can apply a composition of the present 
invention here, spin coat, :r-< 7t°>^, Roller Blade are nominated for an application method. 
Thickness of coating to form here is usually 0.2-20 u m in the case of insulating film between the 
strata. Then, formed coating is heated, but a heating temperature of this time is the boiling point 
or temperature of under resolution temperature that an ingredient and an ingredient used by need 
(E) have (C). According to the present invention, (A) it is had to choose an application of heat 
condition of coating so that an ingredient and (B) a hardening membrane of an ingredient have a 
pore. Formed coating is heated with temperature less than the boiling point of the (C) ingredient 
or resolution temperature (A), and, for this application of heat method, an ingredient and (B) an 
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ingredient are rigidified partly, the boiling point of an above (C) ingredient. or temperature of higher 
than resolution temperature is heated from to the last to hardening temperature in an occasion, 
hardening thing and a method to do of porosity are given. Coating is last, and the boiling point of 
an ingredient or resolution temperature usually (C) includes a process heated larger than this 
temperature in what is 250-400 degrees Celsius. 



In addition, in production method of a membrane of the present invention, a composition for 
quality of many bores membrane formation is heated in a decompression state, but preferably it is 
what is heated to in a decompression state of less than or equal to O.Storr. Because application of 
heat (reaction) assumes a composition for quality of many bores membrane formation in such a 
decompression state, influence of oxygen is eliminated, and it depends, and a dielectric constant of a 
provided membrane can be done with a low value. In addition, a decompression state uses a 
vacuum oven as an example, and it can be achieved. 



In addition, in production method of a membrane of the present invention, a composition for 
quality of many bores membrane formation is heated in inert gases, but nitrogen gas, Ar gas, equal 
$r can be given for this inert gas, but preferably the nitrogen (including nitrogen atmosphere) 
inside is desirable. In the present invention, it is preferable to use an inert gas so that, for 
example, the oxygen density becomes a value of less than or equal to 5ppm. As thus described 
influence of oxygen is eliminated by doing application of heat (reaction) in inert gases, and it 
depends, and a dielectric constant of a provided membrane can be done with a low value. In other 
words deterioration by the heat oxidation of the membrane is inhibited by decreasing the 
neighboring oxygen density at the time of application of heat, it stops, and a dielectric constant of 
the membrane can be done with a low value. The membrane which a composition of the present 
invention is heated by means of the process of the present invention, and was provided usually has 
a pore of less than or equal to lOOnm, porosity is 5-70%. In addition, a dielectric constant of a 
membrane is usually 2.5-1.2. It is preferable, and a membrane of the present invention is suitable 
for insulating film between the strata of a high integrated circuit as insulating film in particular. 



[0020] 



[0021] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, the gestalt of implementation of this invention is explained based on an 
example. However, the following publications show the example of a mode of this invention 
generally, there is especially no reason and this invention is not limited by this publication. 
Moreover, the section in an example and the example of a comparison and % show that it is 
weight section and weight %, respectively, unless it mentions specially. 
[0023] Example 1 of manufacture Composition of an acrylic polymer (1) 
Methacrylic-acid isobutyl 18.32g, methacrylic-acid 3-(trimethoxysilyl) propyl 1.68g, azo- 
isobutyro-dinitrile (azobisuisobutironitoriru) 0.33g, 2-mercaptoethanol 0.20g, and 3- 
methoxymethyl propionate 30g were put into 100ml flask, and it was made to dissolve in it. 
Heating with a 80-degree C oil bath, after nitrogen gas permuted the inside of a system, when 
agitated for 7 hours, the viscous polymer solution was obtained. When the average molecular 
weight of polystyrene conversion was measured by GPC, number average molecular weight was 
4830 and weight average molecular weight was 8900. 
[0024] Example 2 of manufacture Composition of an acrylic polymer (2) 
17.95g [ of ethyl methacrylates ] and methacrylic-acid 3-(trimethoxysilyl) propyl 2.05g, 
azobisuisobutironitoriru0.33g, 2-mercaptoethanol 0.20g, and 3-methoxymethyl propionate 30g 
were put into 100ml flask, and it was made to dissolve in it. Heating with a 80-degree C oil bath, 
after nitrogen gas permuted the inside of a system, when agitated for 7 hours, the viscous 
polymer solution was obtained. When the average molecular weight of polystyrene conversion 
was measured by GPC, number average molecular weight was 4870 and weight average 
molecular weight was 8880. 

[0025] Example 3 of manufacture Composition of an acrylic polymer (3) 
Methacrylic-acid isobutyl 19.0g, methacrylic-acid 3-(trimethoxysilyl) propyl 1.0g, 
azobisuisobutironitoriru0.33g, 2-mercaptoethanol 0.20g, and propylene glycol monopropyl ether 
30g were put into 100ml flask, and it was made to dissolve in it. Heating with a 80-degree C oil 
bath, after nitrogen gas permuted the inside of a system, when agitated for 7 hours, the viscous 
polymer solution was obtained. When the average molecular weight of polystyrene conversion 
was measured by GPC, number average molecular weight was 5450 and weight average 
molecular weight was 10140. 

[0026] 1.95g of 1/2 (mole ratio) mixture of 16.65g [ of acrylic polymer solutions obtained in the 
example 1 of example 1 manufacture ] (solid content content of 6.66g) and methyl 
trimetoxysilane 20.30g, and a tetraisopropoxy titanium/ethyl acetoacetate was dissolved in 3- 
methoxymethyl propionate 55.3g. At the inside which has heated and agitated this solution at 60 
degrees C by the water bath, 4.05g of water and the mixture of 18.45g of gamma-butyrolactone 
were dropped over 1 hour, and churning was continued after that for further 1 hour. The 
obtained solution was applied with the spin coat on the glass substrate with ITO, and after drying 
at 200 degrees C by 80 degrees C with a hot plate for 5 minutes for 5 minutes, when it 
calcinated at 450 degrees C under the vacuum for 1 hour, the transparent paint film was 
obtained. 

[0027] In example 2 example 1, it reacted like the example 1 except having used 16.65g (solid 
content content of 6.66g) of acrylic polymer solutions obtained in the example 2 of manufacture 
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instead of the acrylic polymer solution obtained in the example 1 of manufacture. The obtained 
solution was applied with the spin coat on the glass substrate with ITO, and after drying at 200 
degrees C by 80 degrees C with a hot plate for 5 minutes for 5 minutes, when it calcinated at 
450 degrees C under the vacuum for 1 hour, the transparent paint film was obtained. 
[0028] 0.34g of 1/2 (mole ratio) mixture of 16.65g [ of acrylic polymer solutions obtained in the 
example 3 of example 3 manufacture ] (solid content content of 6.66g) and methyl 
trimetoxysilane 17.25g, tetramethoxy silane 3.80g, and a tetraisopropoxy titanium/ethyl 
acetoacetate was dissolved in 1 -propoxy-2-propanol 47.7g. After 4.32g of water and 1-propoxy- 
2-propanol 21. 6g mixture were dropped over 1 hour at the inside which has heated and agitated 
this solution at 60 degrees C by the water bath, churning was continued for 4 hours. Then, 
acetylacetone 5.0g was added and it agitated for 30 more minutes. Next, the methanol which 
condensed by the rotary evaporator (for 10mmHg and 10 minutes), and was generated at the 
reaction was removed heating by 40-degree C water bath, and 5.63g of weight decrements at 
the time of concentration was compensated with the propylene glycol monopropyl ether. The 
obtained solution was applied with the spin coat on the glass substrate with ITO, and after drying 
at 200 degrees C by 80 degrees C with a hot plate for 5 minutes for 5 minutes, when it 
calcinated at 425 degrees C under the vacuum for 1 hour, the transparent paint film was 
obtained. 

[0029] (Assessment of the constituent for porous membrane formation) 

1. the appearance of homogeneous profit ****** of a paint film was observed visually, and the 
surface roughness (Ra) of the paint film concerned was further measured using the sensing-pin 
type surface roughness meter (the product made from Japanese Vacuum technology, 
Dektak3030). And from the result of the appearance of a paint film, and the obtained surface 
roughness (Ra), it is the following criteria, with the homogeneity of a paint film was evaluated. An 
assessment result is shown in a table 1. 

O: an exterior, crawling, and unevenness — there is nothing — and the value of surface 
roughness (Ra) — less than 200A. 

**: There is neither an exterior, crawling nor unevenness, and the value of surface roughness 
(Ra) is 200A or more. 

x: There are an exterior, crawling, and unevenness. 

2. dielectric constant profit ****** — receiving — a frequency with a frequency of 100kHz — 
with, the dielectric constant of the paint film concerned was measured using YOKOGAWA, the 
HPby Hewlett Packard Co.16451B electrode, and the HP4284A precision LCR meter. A result is 
shown in a table 1 . 

3. It asked for the voidage void content from the formula of the consistency comparison with the 
paint film which carried out coating to the hole formation agent non-added silicon wafer to a 
degree. 

Void content (%) =100x {1- (consistency of the consistency / hole formation agent non-added 
paint film of a hole formation paint film)}. 

In addition, the film which obtained like the example the film obtained by this example for the (C) 
component in this example except not adding with the hole formation material non-added paint 
film is indicated to be a hole formation paint film. 
;0030] 
[A table 1] 
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* NOTICES * ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] The film which hardens the constituent of this invention and is obtained 
is excellent in the homogeneity of a paint film, and a dielectric constant property. 



[Translation done.] 
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7^ v^— n -Zfu fcVUv*— tert — :/ h^rv'v'^ 
>\ v^- n - 7^0 t>^7 x / ^ri/v/7 S^fy^n 
bV^v>y b*isis9> % ^ y7"nl:V^x h^'>^7 
^ ^yy p ntV^-n-^C3 7}f^rv'^y>'. 
7 p a fcVUvM y^ntfMri/S/^^ &4 V 7 1* 
n-y h^^>7^ ^y7 , D^-sec-7'F 

^yi/7y> ^y^Df^y-tert-y^^y 
7y, ^y/ptv^7xy^ri/V7y, ^-n-:/ 

V, i/- n - ^f y^- n - 7 p n ^>7 SJ— n 
-y^vv-i^ y^naK^ri^y ^ v*— n— ^^vW^— 

=*e^>7>\ y-n-^y-tert-^h^y 
7>\ &—n—-??*A'W*/*t'is$'y> > is- s e c 

-yfvw^y h^^7y, ^- sec -r/^vws^x. y 
^^>7y, -y-sec-^y-n-yn^y 
7 >\ y- s e c -^f;^ y^n^-yy^y, v 5 

-s e c-yf/vy-n-/F^^y7y, sec 

-^y-sec-yF^yy^y, y-sec-y 

^/Uv* — tert — ^ h^rWy v>- sec — -f^ 
>W7*.J 3r^y7y, v/-te r t -T^/l^y h^r 

i^-t e r t-^yih^yy^y, v 

- t e r t-Zf/y^-n-^P/K^^V^^ i/— t 
e r t-^f/y^ y7 p o^i/^7y, v*— tert 
-y^Jl-is-n-y Y*:*/^?^^ *J- t e 1 :t 
/Vv/- sec—:/ h^r^>7^ v 5 — tert — Z/^JV 
v>- tert -/h^yy7y, tert -^A- 

i;7xy^rS/V7y, i?Z7x.=./V*S* h*W9>\ ^ 
7xx;^-xh^v/v'7y, ^7xx;^y-n-7 P D 
/K4r^>->7^ ^7xx;^>fyyo^^y7y, 
7xx;^- n -7' h^^>7 >?y z^/U^- s e 

c-yh^y^y^ y7x^y-tert-/K# 

'»7y. ^7xx;Ui;7xy ^r^v^^ ^fc'^h 

yy^v^^v, v-7^y7 p pt>hy y y*^z/ 
7-r;yyD^Fyxh^y7y> y-y 
yi/K^i/yp^yhy^h^i/^y, y-^y^K 

^rv'7'Pl:Vyhyxh^>/i/7>', y-hy7;^D7 P 

Dtvi/Fy^h^yy^y, y-hy7;y^pypt> 

h y h > > ^ ^ (o 1 ffi ^ {± 2 «£Jl±*S^jf h tl 

[0007] *mw<Dmj&&mm&mz&^x , ±12- 

«S (1) -C^^tt^it^0 5*>, n=1^7;^A 

$e>ic, y ^/u y y y h*^^ *^/uyv^y* 

i/^y, 7xx;yhy^ h^^^Vio^^xxyy 
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# 

\z % ^f;uh!) * h^^>7^J:^f;vF y^b* 
% >^7 y^ir^^^T/v^ y<o 7 o m o l% 

JMM**»b*t*jR"e»*L^. (a) f£#as— 

jtt* (i) -e**ix5{b-s*o»iM8^ft-ca5>a»&ic 
wt, ^ u i/yftftif^i-c 5 0 0-1 00 
o o o-ew: 

[0 0 0 8] (B) fifcfr 

ti4, Tis-jft^: (2) -e&atiz<t&m*m?zzk 

R\M (OR 4 ) M (2) 

(r 3 tt^u— hsy, mhcajuk-t-* r 4 tiK^s:2- 

5or/^/wS*fcttjBi5BSk6'-2 oor^/us^ 
U s ttAJRM^JK^F-ffi, t 1 - s (D»Sr*-r o ) - 
«5£ (2) OR 3 K:fc^T, ^rU-hSI^Ltfirtf 
/Wi? b>, Tir hBMftA?7i'&J? SrPtf 51 £tf*"Ct 
So — «5« (2) CDR 4 ttl:io^T. 

tt, y5vi-&. ^^/^S> ^nevws, 

mifbti* #* u < f4ft*» i - s -e& *) , r*t*>s>r 

(2) tf>R 4 tc*>^TT LT^^^^/US, 
^^^S*^*#if5c:^ds-e#$o HR* (2) *> 

Mte^y\ v?/^- t>.A x 7yl/^nr) ^X x T> 

(b) ^^*«i:Lrii v hyxh^>^y (r 

*iy-^-y (r-fe^/^r-t b**— b) hy-n 
-:/b*iy-^-y (T"fc*7ur-fc h-*-— b) b 

y-sec-yh^ri/^y (Tir^vwrir b^— b) . 
hy-tert-^h^rv'^y (Tir^/WT 

irh-^— h) ^*>\ v^xh^^. e* (r-t^^r-fe 

b^b— b) ^*>\ v^-n-^nzjf^i/- tf* (Tir^ 
;VT-th1-~- b) ^*>\ y^n^i" • (T 
ir^viyrir b^b- b) ^*>\ i^-n-^h^- ^ 

(T-fe^/WTir — b) ^*>\ ^-sec-^h^r 
> • tf * (Tir^/WT 1? h-*-— b) V, v^- t e r 
t If* (T-tr^vKTIr h-r— b) ?-*>\ 
^/^n b^> • by* (Tir^vv-Tir h-*— b) 5^* 
>\ ^ey-n-^p^i/* by* (Tir^/wri? b-J- 
— b) ^■y-f y^nzK^r^ • by* (T-fe^/l/ 

Ttht-h) ^*>\ ^•/-n-^h^rv'- by* 

(r-tr^vurir b-*-— b) ^ey-sec-^h 
by* (T±^r±b-r—b) 




t e r t-^F^- hy* (r-tr^/ur-fe b-j— b) 
^*>\ fh7^ cr-t^wr* b-*— b) 

V, b y - n-^ajK^f>> . =z/ h7tf 

-b) hy^y^u^v/^y (zn^vur-fc 

br-trx-b) ?-*>\ hy-n-^F^>^y 

^/UTir F7tf- b) hy-sec-^h^r 

v^y (^^-/wrir hr-fe^— h) by-t 

e r t --f Y**s • * J (^^/UTi? hT-irx— h) ^ 

^>- % i/-n-^n^fap.>> . tr^ (jc^v-Tir h7tr 
— h) y^ojJf^V • hf* (^^/UTir h 

Tiry 1 — h) v?- n h - t?X (^/i- 

Tir h7tf^- h) ^^V, v^-s e c-yh^rv" \f 

* (=c^/UT± h7tr- h) i^- t e r t - 
^/h#^>- (^^/UTir h7tf- h) ^^V, * 
yxfarv^' hy^ (xf/l/7t h7tr-h) 

^y-n-^U/Jf^riy • hy* (xf/U7tf7t 

h) ^^v, ^y>ry/n^y- hy^ (^^/u 

Tir h7tr- h) ^^>- x ^y~n-yh^> - by 
^ (zn^wTi? hTirx— b) V, * / - s e c - 
r/b3rS" by^ brirx— b) 

^/-tert -^h^rV • b V * (ai^rir h7t 
t 1 — b) b ^^r-x (ai^/ur-fe' h7tr- 

b) ^*>\ ^ey (rt^rt b^— b) by^ 

^yVTir bTi?^— b) ^ >\ tr^ (Ti?^/^T-fe: b 
b) (ai^/WTir bTirx- b) 5^^>-, by 
^ (T-fe^Tir b-^— b) *y (xf;l,7th7tf 

-b) Sof^y^ri/- b{b-&«i; by^b* 

is • ^ey (r-fe^ywr-ir b-^— b) ^a^j'A, by 

-n-^o^i/ • ^-y (Tir^ur-fe b*^— b) t^/u 

n^t^A, hy>f y/n^y^y (7t^7i? b 
b) ^3^r)A, b y-n-^F^y* ^y (r 

-fe^y^T-fe b^— b) — A, b y - s e c 

h^y-^y (r-fe^/wr-fe b^-— b) ^3-^a % 

b y - t e r t —7 b*i/ • ^y (Tir^/WT-fe b^— 
b) v?yU3=:r>A % b3ri/ • tf* (T^^/^Tir b 

b) v^-n-^u^v- • fcf^, (T 

-tr^/UTir b^"— b) ^v^^^a, i/J y^futf^i/ 

• tr* (r-fe^r-fe b-^— b) = y^-n 
-yh4ry • ^ (T-fe^/VTir b^-— b) ^yw=»^^ 

a. v^-sec-^Kv"^ (r-t^yur-fe b-^— 

b) ^nrn^ A x v?- t e r t b^i/ • tf^ (T 
tf^7tht-h) y/Un-r)A, *r/^ b^r^y • b 
y ^ (T-fe^/U-T-fe b-t— b) iz/U^^^A, ^ty-n 

-^ojk^v-* by^ (r-tr^ur-fe b-^— b) 

xi^a, *y>< y^a^^ri^- by* (TirT'A'T-feh 
b) ^/U^n^A, ^-y-n-^b^riy- by* 

(r-fe^/wT-fe b-^— b) >>/pz3nr>A, ^ey-sec 

-yb^rV- by* (Tir^yWTir b-t— b) ^ri^ 
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• 

t/-ter t--?b*is- b V X (T-fc^VUT 
i?b^- b) ^3^>)A, 7-b?*x (Tir^/UT-fer 
b^— b) ^x^A, hy^.h^rv'-^y (^/U 
7th7tr-h) b y -n-T/PzK^f 

i/'^y h7tf- b) SM'S — £A X b 

y>f y^n^*^ • (x^rt hr-tr-h) v> 

Tir^— b) y/vn^r)^^ h!)-sec -:/ h^ri/ • 
ter t-^h^y^y (:x^A-T-fe b Tir^— b) 

— b) ^-n-^n • tf^ (31^ 

A-Tir bTirT 1 — b) ^y/p^> 

n-yh^rv" tfJ* (xf;U7t bTir^— b) ^yUa 
-?A, v^- sec b=^> • tT^ (xf;U7t bT 
ir-r— b) -yfVzizz.^ h,^ t e r t h^fv' • fcT 

j* Ox^rir h7tr- b) ^^x^a, ^eyxh 

by* (x^;U7t hTir^— b) :yvV-=*~? 
A % ^/-n-z/nTK^r^ - by* (:x<?vUT*tr h7t 

b) ^a^^a, ^y^ y^n^v- • by* 

(m^vUT-i? hT-fe^— b) ^/Un-^A, ^/-n- 
yh^y* by* (xf;vrth7tf-h) >?/Pxt^ 
^ / - sec b^> • b y * (3i^/^Tir b 
T± J r— b) y*A, *;-ter t -^h^> 

. hyx (xf;w7t bTi?^— b) ^3=:^, x 
b^3r* (^x^/v-Tir h7tr- b) vvua — yTA, ^ 

y (r-fe^/ur-fe b-J— b) by* (^^ur^hrir 

y"— b) ^Pn^^A, tf* (Tir^Tir h^— h) 
\?X (^/PTir bTi?-r~ b) ^3X->A, by* 
(Tir^/PTir h~T— b) ^ey (xi^/urir h7tf- 
b) r>A x 9©i?;l,3X|?AdM/- b{fr&«M$f 

looo9] ttfj;, mzT%z<Dmm<n 

(CH 3 (CH 3 ) HCO) 4 .Ji (CH 3 COCH 2 C 
OCH 3 ) t 

(CH 3 (CH 3 ) HCO) 4 ^T i (CH 3 COCH 2 C 

OOC 2 H 5 ) z 
(C 4 H 9 0) 4 _ t T i (CH 3 COCH 2 COCH 3 ) t 
(C 4 H 9 0) 4 .J i (CH 3 COCH 2 COOC 2 H 5 ) t 
(C 2 H 5 (CH 3 ) CO) 4 . t Ti (CH 3 COCH 2 CO 

CH 3 ) x 

(C 2 H S (CH 3 ) CO) 4 _ t Ti (CH 3 COCH 2 CO 
OC 2 H s ) x 

(CH 3 (CH 3 ) HCO) 4 _ t Zr (CH 3 COCH 2 C 
OCH 3 ) t 

(CH 3 (CH 3 ) HCO) 4 _ t Zr (CH 3 COCH 2 C 
OOC 2 H 6 ) t 
(C 4 H 9 0) 4 _ t Z r (CH 3 COCH 2 COCH 3 ) t 




(C 4 H 9 0) 4 _ t Z r (CH 3 COCH 2 COOC 2 H s ) t 
(C 2 H 5 (CH 3 ) CO) 4 _ t Zr (CH 3 COCH 2 CO 
CH 3 ) t 

(C 2 H 5 (CH 3 ) CO) 4 _ t Zr (CH 3 COCH 2 CO 
OC 2 H 5 ) t 

[0010] zit. -«« (2) -?m£tiZ>*i'-bik 
&to<D«zmmit. (a) «»-c*>4— (1) -oas 

»*<o»iMB^«i 0 0 g {wmm&m csit, a 

0. 5-3 00mmol, !JiL<lt 0. 5 — 2 

0 0 mm o K J: 9 Klil-lOOmmol <E>ffi 

[0011] -«gs; (2) -c3c£*l6&jk*i — Mfrfr 

$3<£>{£J8firi* 0 . 5 — 300 mm o 1 <D®ffirttf>{t-C& 

«Mtt«re (a) ^^^tKm^-r^) co &&h&& 

[0012] (c) 

**wu::»3^-ct* y/^l^^Mt^7^ yyu» 
x^T/^j:i;y^^ v /^m^.^'r/^t itft r^y 
^ger/w^r/u^^^/V', y 9 9 y a^t/v-^a^^^ 
/k y /^T/^^^rv^x/w^r/^^^/K y * ^ y 

/l/RTyi^Act-X^/K y * * y ^87/^ *isTA'* 

xf-yK 7^U/vKn-/ntVK 7^J;U»-fy^o 
bVP, 7^ J^Rn-^f/K y^g?-Y y^/K 
7^ yyu^-O-^K y;w«^^V;uft^K»» 

1 — 6 COT/I/^/V-xi^t 1 /!^^ y ^ ^ y /UKTyt'^r/V^^ 

7;^urit y^^y/wggy^K ^^^v^m^ 
/k ^^^y^8n-ypbx y^^y^yyot 9 
/w, y * * y /O'&n-^/K y * * y /^«-f y ^^/k 
y^^y^K^/K y^^y/^B^v^/K y^^y 

y/^y h^rv^y^/K y^gfta: h^s/s^/K ^ 

^ y A«y h ^^>y ^/k y ^ ^ y /hs^ h *5/x^ 
/iif^ffeitm^ w^^cD«fcfc, y^^y 

y * * y ynfcx^>K y ^ y- y /m>r v tt>\>t& 

[0 0 13] *^^(C*5V^r, 7^ y A^S-&#f*-bfB 
^yv- |C7^3 ^r;/ v y ;uS«rf t S^e y 

^y-7-iLti^ y^^y^g?3- (hyy 

y/W ^otr/K y^^y/^3- (hyxh^^>y 

^) ypf/K y*y*y/u&3- [by (yh^xh 
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3r i/) :/u fcVK > ^ ^ y /U» 3 - fyUi/ 

/VzJfV^ N, N — ^-JVT 9 y ;U7 ^ Kx N, N — 
n^MJ ^(D^&ft^x ^ ^vu e*:x/i^ h v 

^mn looo—iooooo, kiiiooo- 

2 0, 0 0 (C) fiK^ttfflStt, (A) J* 

(A) f&ftte (A) *»36S*^C«^Ufc<><0^ift»*t 

£<> (c> &»*>iuam&#5mm*>*m-*tti+ mm^ 

*T»f S3**tt/h$<,' l 0 0SS%W±-e««««3S 
MtSStfrTSt^Kiri, (C) 

asiWfe (a) i«^S3«tw (b) ^tL<»^fn^- 

(D) fifefr 

9*±C (A) - (C) A^«r«««K^ 

/K =^#S— /K -fy7 > P^/^^07/W3- 
/K i/v^y 3-;VS«)#fl7^3-/K u->- 
^yn-^y^^x^^ xf i/y^ija- /we 

— ^31^ y /WS^n^yloi*— ^/l^ :/u 

^y n — /l^ty cn^/Wrc— tvI^CD^ y ^-/Ux-f/V 

K xft,y^y 3 -y^7tr-h, ^otfuv^y 

N-Wf^;UA7$ h\ K 
V^7^KS®1, Tirh>\ ;* ^/Wai^vWr h >\ 

ac*7l\ ^ h^^fvl^n — K xh^xf 




[0 0 14] £fc, ittBWtcas^T. :/n t^y/y xi 
— /i^^yuai— f/W7tr- K ^^/i^T^^h^, 

a^A^/ntr*-*-- K 7 p Dt , i/y ; /y3-/v^yr/V' 

H«Sl*-C»jft2 5 0t*8560«-«t»«C<Dfleffl*tt. 
(A) (B) /£#*5£tf (C) jft&<otSftft<z> 

o. 3-2 5M (it) <D&m-e$>z>o 

[0 0 15] *SWjfc*3V*Ttt, ±12 (A) - (D) 

^ic®ft«i«rtit5 r i: -e# So mtmmt 
wmm<orH>* y ami* v y * 

a, 7K^{b^7 y V**KDT/u*\)mk&b ; T/U^r/W^ 

<7)^tt{b^ ; xfi/y^r ^ V % 1, 6— ^^ri/UV 
^7>y, ^i/yhyr^y, h lixfuyr h7 
^ r h 7xf i/y^y ^ ^ y, i^y, tf^^ 

m-7xxi/yy7; p-7xxyy>?7^ 
V x x^7~^7 ^ hyxf/U7^, N-p<^/U 

^■/^ y y?(07^;yl^ =>tf*ismm<o$Htmt L 

yxh^yi/7^ 3- (2-7^xf^7^y) y 
ubvi-hy y b*->^7>, 3- 

^ y ) 7 p pe;u^h^Wf/^7^ 3 -7x y y 
/n^hy> h^>7V*07? /S^mi/^Xt 
; (C 4 H 9 ) 2 Sn(0C0C 11 H 23 ) 2 , (C^) 2 Sn (0C0CH=CHC0 
0CH 3 ) 2 x (C^^n^OCH^COOC^a , (C 8 H 17 ) 2 Sn(0 
C0C n H 23)2- (C 8 H 17 ) 2 Sn(0C0CH=CHC00CH 3 ) 2 , (C 8 H 17 ) 2 
Sn (0C0CH=CHCOOC 4 H^) 2 , (C 8 H 17 ) 2 Sn (0C0CH=CHC00C 8 H 17 ) 
2 % Sn(0C0C 8 H l7 ) 2 %f<DJJ/l<'#lsWmGmxXit&%> ; 
(C 4 H 9 ) 2 Sn(SCH 2 C00) 2 , (C 4 H 9 ) 2 Sn(SCH 2 C00C 8 H 17 ) 2 , (C 
8 H 17 ) 2 Sn(SCH 2 C00) 2 , (C 8 H 17 ) 2 Sn(SCH 2 CH 2 C00) 2 % (C 8 H 
17 ) 2 Sn(SCH 2 CX)0CH 2 CH 2 0C0CH 2 S) 2 , (C 8 H A7 ) 2 Sn(SCH 2 C(X) 
CH 2 CH 2 CH 2 CH 2 0C0CH 2 S) 2 % (C 8 H 17 ) 2 Sn(SCH 2 C00C 8 H 17 ) 
2 > (C 8 H 17 ) 2 Sn (SCH2C00C 12 H 25 ) 2v 
[0 0 16] 

(C4H9)2Sn(SCH2COOC8H1 '* 
I 

O 
I 

(CttH8)2Sn(SCH2COOC8H1 ; 

*f<D*/u#y^ h-mmmmit&m •> (c 4 H 9 ) 2 sn=s , <c 8 h 

17 ) 2 Sn= = S N 
[0 0 17] 
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# 

(C4H9)-Sn=S 

S 
I 

(C4H9)-Sn=S 

[0 0 18] ^<0*,V7j b*mmm»it&m ; (C 4 H 9 ) 2 S 

(D ffil2-«:^; (2) -cs<£ 

<nmm^7k*mm btsjc £ its r t «c £ •? mm-r $ - 
<bas-?#6o n--e, *^ffifi^±iB-^ (i) -c 

0. 3 — 1. 2*/U, 0£L<, 0. 3-0. 6 
-=e^-Cfc5o ^ra-f^TkoS^o. 3 — 1. 2^e/wo«5 

ir^wfbns. wc-c, wt^iiog^it Jim 
te^co^r-is^ro. 2 — 2 o Mm-e&5 0 o^-c, 

(o f&&&£xf&miz£*>&m£tiz> (e) 

tt, (A) (B) *»©WbK*sjW?LSr^r*- 

IR*jSfei: L-Ctt, *«Ufc*RSr«ME (C) tiL&amik 
*tz\±#mWL&*ffi<DU&xmi&\^X (A) 
(B) ot^gJIB (C) i£#<D» 

(C) mftvm&&1Zt*ftMl&mi*2 5 0-400 

x;x&z<dx* mmnmmmc&z<Dm&$i±{£tomz 

[0 0 2 0] **WoK<o«iSJ5rjSfetc^v^-C, ^ 

teO. 5torrW«i««:i"C$? 
(SJS) t^r ^rtcj: 19 . »*<^»Srt*LT, #<b*v 

[0 0 2 1] **W<DK«)»3tirlfe«Ci3V^r, # 




^m&tfxt L,x&mm#** T/u=r^tfx^ tezzm 

tf) 'f^ff^U^ #3§9^*3^-t, ^StttfxW:** 
S^Sr^^iSv^i-f 51 *PJ» 

m<n%mi££^xmi&Lxwbiiitmtt:, Mioon 
m<D&nm*. xss, 2. 5-1. 2-e£>5 0 *mw<o 

[0 0 2 2] 

[0023] m&mi t 9 v ^m&ft<D<&f& (d 
1 0 omi^^^=i(c^ y /vft>r yy^/^i s. 32 

g> ***!J/U»3- ( h 9 * h*S/5/y/P) ^otVw 
1. 68g, r^yyfp^hi)/w (AIBN) 0. 

33g, frO. 20gi3J:T/3 

h*^^^/w^o tr^-*— h 3 0 gSrAix*^** 

^Si^i-S jRT«^S#4 8 3 0, m™#^ 

S^8 9 0 0-Cfcofco 

[0024] atitM2 y /\s%km&<£<D&j$, (2) 

100ml77X3(:^^^!j;^xf/H7. 9 5g, 
p<^^y/^3- (h y ^ h=¥Wy/W) ^atfyW2. 
05g, AIBN0. 33g, 2-^/U*^h3i^/ — 
/W0. 2 0 g*5j:T^3-^ h^^f/^D^- h 

8 7 0, lt¥^W8 8 8 0tfcot 
[0 0 2 5] Si5t^3 T^y/^S^frcO^ (3) 

g, y/w»3- (hy^h^rv-^y^) ^otr/u 

1. 0g, AIBN0. 33g. 2->;^yhx^y 
— yUO. 2 0 g^i^nl^l/y^y n-;^y^nt 9 
/b:i:~7VU3 0 g 4rAix^ft?$^:/to *rt*ffl*^-C 
SglLfcO^, 8 0tW/W^-e»l/^^> 7 
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5 4 5 0, Mmsf&Jft^F&tf 10140 "C&o 

ft* 

[0026] mmm i 

©it^j i -?mcT ? v ^%m&&mm i 6 . 6 5 g m 

^^16. 6 6g), **7H*!J * h^rv->7>-2 
0. 3 0g, rh7^y^^^y/T-fehSSS 
(*/Ht)jft^»l. 95g!r3-> h 
^r^f/^Dm-F5 5. 3 glCjSaiSiirfco - 

4. 05giy-^fP5^hyi8. 4 5 g <Dm&&> 

»fo*ufc«»* I TOtt§^7^i«J:l^fy3 
— MCctO^L, h^u— htdi: 19 8 0^5 
2 0 0 1; 1 5 ^Si* L3t^ ^SST 4 5 o t-c 1 1* 

[oo27] mmm 2 

mmm 1 &fewt, Kites 1 -ewbtiitr? y 

«16. 65 g mj&ft^me. 6 6g) *ffiV^£Jl^ 
TO#^^7^S«±}c^lf Me J: 9 MS U * 

^h/u-Ma^otfs^ 2 0 o'c-es^sfcjs 

[00 2 8] jl2fe#J 3 
SiSn 3 -CftbhtT^ !) ;^I^ft«jS 1 6 . 65g 

(8J£#<&ft6. 6 6g) , ^f;wh!)^h^»7> 
17. 25g, fh7^h^»7V3. 80g, rh 

?^ y^vtf^i/^f^/T-t hm&^'W 1/2 
(^■/Wfc) 2i£^30. 3 4g^l-^a^V-2-7 p 
p^V-;u4 7. 7gi:8»§ffc e roi§&£*8re 
6 onc^JmjRLati^LTV^*^ *4. 32gM~ 
^ntff^-^-^n^V — ^2 1. 6 gCD^$5£ 1 

Tir^/PT-ir h>-5. 0 g ZtotLX £ 3 0 $MH«# 



^^-TiidOmmHg, 1 OM) Lt^lE 
5. 6 3 g tev^n t°U >->/y ^— A^t/:/n tf/Wc*— ?■ 

— Mr«fc9»*U *i/h^l/-hia^80 
t-C5^ 2 0 OlC^5#ft«Lfc<0t>KffiT4 2 S°C 

[00 2 9] (#?LKI»»^fiAtt<DfflHi) 

1. SBS<7>*9-te 

®*fi£ft (0*Xffitt«f (t) Dektak303 
0) «r«v>T\ S&»&oo«Eiffi£ (Ra) «:M6U 
fc 0 ttT, »H^**:teJ;im&*ifc*K«$ (R 
a) Ott*A*6»R<0*&— tt*, ^T^SJp-CJ^TPffi 

a) ^2 0 0ty^hn-Mffio 

A:^«±, ^O, (R 

a) <£>{£a*2 0 0^-^i/^ ho— J*$XAl« 

2. ftflff 

»e>*tfe»C»L-C. H»[ftl0 0kHz<Dl8»-CK 
X\ Htffl • b^x— l/y h'<y#— K (tfc) KHP 16 4 
5 1 Blffii3<t(;HP4 2 8 4A/l/^a yLCR^ 

3. ^|®^ 

(%) = i o o x { i - {QKmaauRtomm/ 

[0 0 3 0] 

[^1] 
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